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ABSTRACT 
 
 
The study on microorganisms living in extreme cold environment such as the 
arctic and antarctic regions is important for the biotechnological exploration and 
biodiversity. Such organisms however, could have enzymes capable of degrading 
complex molecules at low temperature. In this work, culturable bacteria from arctic 
soil and sediment samples have been isolated under low temperature (20
º
C), using 
Antarctic Bacterium medium (ABM). A total of 40 different bacteria were isolated 
and screen for their ability to produce cellulase using carboxymethyl cellulose 
(CMC) as substrates. Cellulase producing bacteria were selected based on their 
hydrolytic coefficient. Molecular characterizations of the potent cellulase producing 
isolates were carried out using 16S rRNA gene sequence method. The effects of 
temperature, pH and salinity were tested on four bacterial isolates that showed high 
cellulase activity. However only two of the isolates (SL9 and SL 19) were able to 
retains their cellulolytic activity at 5%, 10%, and 15% salt concentrations. Based on 
the 16S rRNA gene sequence and the phylogenetic analysis, the four potential 
cellulolytic bacterial isolates were identified as Massilia sp. and Pseudomonas sp. 
The findings of this work suggested that arctic bacterial isolates such as Massilia and 
Peudomonas species could serve as promising agents for the production of bacterial 
cellulase with various biotechnological applications; such as food supplement, 
animal feed supplement as well as bioremediation of pharmaceutical wastewater. 
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Kajian terhadap mikroorganisma yang hidup dalam persekitaran sejuk 
melampau seperti kawasan artik dan antartika adalah penting untuk penerokaan 
bioteknologi dan biodiversiti.Walaubagaimanapun terdapat mikroorganisma yang 
mempunyai enzim yang mampu mengurangkan molekul kompleks pada suhu rendah. 
Dalam kajian ini, bakteria kultur dari  tanah artik dan sedimen sampel telah 
diasingkan di bawah suhu rendah (20
º
C), dengan menggunakan bakteria Antartika 
sederhana (ABM). Sebanyak 40 bakteria yang berbeza telah diasingkan dan disaring 
untuk menghasilkan selulase menggunakan kuvboksimetil selulosa (CMC) sebagai 
substrat. Bakteria menghasilkan selulase dipilih berdasarkan pemalar hidrolitik 
mereka. Pemilihan berdasarkan kriteria molekul yang kuat menghasilkan selulase 
telah dijalankan menggunakan kaedah urutan gen 16S rRNA. Dari kesan suhu, pH 
dan kemasinan telah diuji ke atas empat isolat bakteria yang menunjukkan aktiviti 
selulase tinggi. Walau bagaimanapun hanya dua daripada bakteria (SL9 dan SL 19) 
dapat mengekalkan aktiviti cellulolytic mereka pada 5%, 10%, dan 15% kepekatan 
garam. Berdasarkan urutan gen 16S rRNA dan analisis filogenetik, empat bakteria 
cellulolytic berpotensi telah dikenal pasti sebagai Massilia sp. dan Pseudomonas sp . 
Cadangan daripada hasil kerja ini ialah bahawa isolat bakteria artik seperti Massilia 
dan Peudomonas spesis boleh dijadikan agen untuk pengeluaran enzim bakteria 
dengan pelbagai aplikasi bioteknologi; seperti makanan tambahan, makanan 
tambahan ternakan serta bioremediasi air sisa farmaseutikal. 
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